The question of postnatal development of mammal skulls continues by a large number of authors. Such studies have been carried out chiefly on smal] mammals (C a b o ń-R a c z y ń s k a, 1964; Kanep, 1967; Ruprecht, 1971 Ruprecht, , 1972a Ruprecht, , 1974 Buchalczyk & Ruprecht, 1977) , concentrating on problems of diversity in skull parameters, its sex dimorphism, developmental correlation of features etc. A considerable amount of attention has been devoted to the taxonomic values of the dimensions examined, to regression equations, which in all have become a new instrument in craniometry and a most suitable method in paleontology. The authors referred to above have drawn attention to the alio-and isometric growth of the skull, which should be of importance in all studies on development of the sensory organs, brain and also the initial parts of the respiratory and alimentary tracts. Some researchers (W y rost & Kucharczyk, 1967; Ptasińska-Urbańska, 1972; Strzałko &Malinowski, 1972) searched for correlations between certain features of the mammalian skull and dimensions of selected organs or the whole organism.
INTRODUCTION
The question of postnatal development of mammal skulls continues by a large number of authors. Such studies have been carried out chiefly on smal] mammals (C a b o ń-R a c z y ń s k a, 1964; Kanep, 1967; Ruprecht, 1971 Ruprecht, , 1972a Ruprecht, , 1974 Buchalczyk & Ruprecht, 1977) , concentrating on problems of diversity in skull parameters, its sex dimorphism, developmental correlation of features etc. A considerable amount of attention has been devoted to the taxonomic values of the dimensions examined, to regression equations, which in all have become a new instrument in craniometry and a most suitable method in paleontology. The authors referred to above have drawn attention to the alio-and isometric growth of the skull, which should be of importance in all studies on development of the sensory organs, brain and also the initial parts of the respiratory and alimentary tracts. Some researchers (W y rost & Kucharczyk, 1967; Ptasińska-Urbańska, 1972; Strzałko &Malinowski, 1972) searched for correlations between certain features of the mammalian skull and dimensions of selected organs or the whole organism.
The authors of the present study decided to carry out studies on the skull of the European bison, paying particular attention to analysis of correlation coefficients of its dimensions.
Up to the present studies concerned with the skull of this animal (E m p e 1, 1962) have concentrated primarily on morphology and analysis of parameters based on D u e r s t's work (1926) . The report by Ruprecht (1972b) contributed to statistical interpretation of skull characteristic in the European bison. Among the 12 skuM parameters mentioned the skull as a whole had two measurements: length of skull base and interorbital breadth (1 and 7), the neurocranium three: length, breadth and height (2, 9, 11), the viscerocranium without the mandible five: length, breadth and height (3, 8, 10) and length of the toothrow and toothless margin (4, 5). The mandible was defined by two parameters: length and height (6, 12) . In this way the chosen features of the skull give the closest picture of its stereometric structure as a whole and its two functional parts: the neuro-and viscerocranium.
MATERIAL AND METHODS

The study material consisted on the macerated skulls of 84 European bison (Bison bonasus
The dimensions for each group were tested statistically and set out in Table 1 . Individual values of these dimentions were used to calculate 66 correlation coefficients (r) for each group for corresponding pairs. These coefficients and differences between them in the appropriate groups were tested for significance at two levels: p < 0.05 and p <0.01 (Table 2) . These results formed a basis for examining the correlation connections of the bison skull from the aspects of age and sex dimorphism. The correlation coefficients were arranged by means of Czekanowski's diagrams (1913), grouping in them only significant coefficients (Fig. 2, 3) , while the persistence of correlation connections was traced by constructing Terentiev's pleiads (1943, Fig. 4 ).
RESULTS
Variation in the dimensions of the European bison skulls in the juvenile group is greater than for the adult group (Table 1) , and only slightly different in the two sexes. In juvenile males three out of the 12 dimensions with lowest variability were measurements of length;
of the toothless margin, the toothrow and viscerocranium (PmP, PdPm and StP) and in females the length of neurocranium and the two mandibular measurements (BSt, gocid, govern). The two dimensions with maximum variability in both sexes are the interorbital breadth and height of the viscerocranium (EctEct, StN): the third in males is the breadth of the neurocranium (AuAu) and in females -the (Table 1) . Correlation coefficients for juvenile skull dimensions are high and all statistically significant (p^O.Ol, Table 2 ), with the exception of the following pairs: BSt-PmP, PmP-PdPm, Pm-govcm in females, where this significance is lesser (p<0.05). With two exceptions, no statistically significant differences were found between the coefficients of correlattion for juvenile males and females. The two exceptions are formed by the pairs: EctEct-govcm and AuAu-govcm, in which the correlation in males is greater than in females. In the diagrams drawn up on the basis of mean values of correlation coefficients the following occupy the three middle places in the case of males: interorbital breadth, breadth of viscerocranium and mandible length (EctEct, AuAu, gocid). With females these places were occupied by interorbital breadth (EctEct) and in addition the length of skul base and height of the viscerocranium (BP, StN). In turn the three peripheral places in these diagrams (Fig. 2) are occupied equally for both sexes by length of the toothless margin and tothrow length (PmP, PdPm) and breadth of viscerocranium (SmSm) -males and height of mandible (govern) in females.
All pairs of features come within pleiads for juvenile bison (Fig. 4) , with r>0.6, while with r>0.8 loss of two pairs only were found for males: BSt.-PdPm and PdPm-SmSm, whereas ten pairs are missing in females. In six of these the height of the mandibular condyle (govern) does not exhibit correlation with the following parameters: BSt, StP, It is clear from the above that in juvenile females with the same degree of correlation it is primarily the pairs connected with the mandibular condyle and certain pairs with PmP and PdPm which are lacking.
In adult bison the least variability (Table 1) , equally for both sexes, is the length of base of the viscerocranium and its height, and height of the neurocranium (StP, StN, SphBr). Most variable in this respect, in both sexes, are length of base of neurocranium and height of the mandibular condyle (BSt, govern) and in addition, in males, the breadth of the viscerocranium (SmSm) and length of the toothless margin (PdPm) in females.
Many of the correlation coefficients in adult males are not significant ( Table 2 In adult females there are far fewer non-significant correlations. As in the case of males, the length of the toothrow does not exibit correlation with any of the dimensions except height and breadth of the viscerocranium (StN, SmSm).
Some of the correlation coefficients in the two sexes, inter alia, those not significant, have negative values. Significant coefficients with negative values occur only in females and apply to the following pairs: PdPm-StN and PdPm-SmSm.
When comparing the absolute values of 66 pair of correlation coefficients for adult males and females ( Table 2 ) we find that in 27 cases the coefficients are statistically significantly greater in females than in males. In the remaining cases pairs of coefficients r do not differ significantly. The situation in which these coefficients would be greater in males does not therefore occur.
As is known from this method, each parameter forms 11 pairs with the 'pthers. It ijpaii be seen from table 2 column 7 that an females mandibular length (gocid) in as many as 8 pairs exhibits higher correlation than in males and furthermore: mandibular height (govern) The pleiads constructed (Fig. 4) for adult males and females give the closest visual idea of dimorphic differences in the persistence of correlation connections. the pleiads is in the first place delayed in females in relation to males, and in second place the order in which they drop out is in the main different in the two sexes.
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DISCUSSION
The bison skull at no time during the period of postnatal life studied is a finally formed structure, as far as size and proportions of its dimensions are concerned. At the juvenile age they increase more or less proportionately, resulting in isometric growth of the skull. Allometric growth in adult animals is due to the lack of synchronization in enlargement of different dimensions. In the case of European bison, however, this observation can not be applied to all dimensions. For instance during the juvenile age the female mandible exhibits tendencies to alloinetric growth, whereas in adult females both its dimensions are among some of the better correlated parameters. The reserve applies during postnatal life of males. The onto-and phylogenetic development of the mammal mandible is connected with the development of the viscerocranium, with which it is functionally more closely connected than with the neurocranium. Its growth and shape is most significantly affected first by the masticatory muscle system and then the kind of dentition, and only secondarily by the character of movements in the temporomandibular joint. This joint in ruminants has reached a high degree of biomechanical perfection owing to its eight-shaped movements and its being drawn upwards.
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The well-expressed anisognathism and the non-contacting character of this joint is also of significance.
It must be assumed that the dimorphic differences observed in development of the bison mandible forming inter alia what are known as tertiary sexual characters on the mammal's head, result from efforts towards maximum efficiency of the mandibular joint.
When sex is unknown the taxonomic value of the bison mandible is only negligible. In smaller mammals such as the polecat the mandible is of greater value. Even in material not segregated according to sex, the mandible is highly correlated with skull dimensions (B u c h a 1-czyk & Ruprecht, 1977) . In shrews however (R u p r e c h t, 1971) the mandibular condyle is distinguished by low correlation.
In adult male bison insignificant or low correlations occurring more 'jften than in females, apply particularly to parameters of the viscerocranium. This is undoubtedly closely connected with the stabilizing development of the mandible in males. The conclusion is thus reached that the neurocranium in bison males has more synchronous growth than the viscerocranium. Tests of significance showed that correlation coefficient for adult females are in many cases greater than in males of the same age. The majority of parameters with better correlation m females belong to the viscerocranium. Thus the viscerocranium and mandible of adult female bison are characterized by the more isometric development than in males.
Authors dealing with correlation of skull parameters in the polecat (Buchalczyk & Ruprecht, 1977) , muskrat (Ruprecht, 1974) , hare (C a b o ri-R a c z y n s k a, 1964) found a decrease progressing with age in reciprocal correlations of skull measurements. In European bison, particularly in females, at least in half of all parameters a high degree of correlation is maintained such as during the period of juvenile development. In the first place high correlation in females is maintained in the case of almost all measurements of length. Height and breadth of the viscero-and neurocranium, on the other hand, exhibit few high correlations. In adult males there are far fewer characters with high correlation.
Length of the toothrow differs in the whole material in adult males and females in respect of complete absence of significant correlation with other dimensions, apart from a low and negative correlation of this parameter with the height and breadth of the viscerocranium in females. This is a completely normal phenomenon when it is remembered that the buccal teeth complete development far earlier than the skeleton.
